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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve light emitting luminance, and to 
lengthen the service life in an organic EL element. 
SOLUTION: In an organic EL element having a structure by laminating a 
cathode layer 16, an electron implanting area 14, a light emitting area 12 
and an anode layer 10 in order, an aromatic ring compound composed of 
carbon and hydrogen or an aromatic ring compound composed of carbon, 
hydrogen and oxygen and reducing dopant are included in the electron 
implanting area 14, and electron affinity of the electron implanting area is 
set to a value in a range of 1.8 to 3.6 eV, or an electron transporting 
compound and reducing dopant having a work function not more than 2. 
eV are included in the electron implanting area 14, and electron affinity 
of the electron implanting area is set to a value in a range of 1.8 to 3.6 
eV. 
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(57) mm 

mm] ^ELXttw &ffleMBL<Dft±is&v 
i mm®, i vmm 1 e . wf- a a« i 4 . 1 

EL^T-tCfc^r, *m\«14Cc. gSR*}J;tf#jR 
e «c 4 5f «SSiaMfc-&iBJ. SfcttK*. ***$J:tf8BR 

U S^&A$©m-?-8iflttl£ 1 . 8 ~~ 3 . 6 e VOfS 

tfti£ttft£!fti , tt*IH»*i 2 . 9 e VWTOjfcctt h* 

1- i *m\«©**«?n;*j* 1.8- 

3. 6 eV©$EBl*l©fiI£-?5 0 



100 : WfcEL^? 

r 




*5<fcD t »SJl«rJB^tc8W LfcflHifcWT 3#«x u i> 
F p A s * * -fe > x m^-ic ten r , 

^■f?lfP^*l. 8-3. 6 e V©t5Hrt©ffli-r-5C 

2 3 imm 1 fcfe$£©wtlx u * F pa 5 * 

[ft *gf 3 3 ti*ra 1 * fctt 2 ccfa«©WHi u * f 
da 3 * * •b^^jR^-tcteur . Mia^#KaMt^ft 
#5. 7>F7t>, 7A*u>, ^yu>, 7 

J: h>J 7 * - 1/ >*> 6 <t S»*»6«? 3 ti*d>ft < 

t i>—o<D^mm£ qjbas *ifc«*£rtrra c £ 4 
[»jjaB4 3 1 ~3oi>rn*>-«Kia*s©w 

M9&tiit : %&m*sJ:v h y xx? y AH&3ftfc3? 

«K*fo6ttSS*6»lStiSiM):< it— 3©t?# 
•si/f l-n;H^^>xff(cfcl>t, BiriajtTctt 

6 3 mmm 1 - 5 ©n-r *i*>-Ji{cse«©# 

hews iuiaiiTcti 
K-^'> h©tt»BH^1:3. OeVOTOiitiCi 

[if3R3^7 ] w^i-6©i>-rn^-Jifciats©w 

F*-^> F#, Li, Na, K, R b teJ;E>*C s #>6& 
SS¥*>6j§tR3ttS:4>i&< t^—o<DT)l^V±mv$> 

[I*^il8 3 itsRgt 1 ~7©^-rn*«-S(cfat8©W 

(91 j ui? h u)i 3 * 7t>xiw^-c, iriam^ii 

AiDt©x*Jl^-*> 7 7*^2. 7 e VJJUOffiiTS 
C i £#M £ -T SWIx U * F P A 3 * >X^T-„ 



C2) ft §fW 1 1 - 3 54 2 8 3 

2 

[M*i9 3 w*«i~8©^-rn^-^(csa*©w 

Wb^fti jB?ctt K F i©Wt$* 1:20- 
2 0:1 (*AJ±) ©l5Hft©ffi£T3t££#S[£-f 
5Wtlxbi> Ha;i/5 

[fA^H? 1 0 3 1 -9 ©^T'n^-iMCclBic© 

ttil!ifSBftm\8£K:. SSJS^%^a&l>|SI-«H 
10 £ hPA3 4«.'?-fe>X^-7- 0 

cum 1 1 3 imm 1-10 ©i»rti*>-weE« 
mm £frae*m\« t ©m* «fc cftMewfflH £ ires 

[SURE 12 3 >Pte < £ Ifi3£«. «*aA 

lite <t ymffi® £Ji& tcfiJf L fct&t 4 i, #&x U 

K. 1I^f#aittlbl=r^£, f±*M^2. 9eVJiTF© 
20 jfTcttF-'O F££^&. fro, 

a**^ aA«©*^a«** 1 . 8-3. 6eV©IS 
B ft On £ T 4 C £ 4 ftft i t & W« i 1/ f h P A 5 * 

IWm 1 3 3 1 2 {CfBtl©W«i 1/ * F P A 

Na, K, Rb, Cs, Ca, S r teJ;i^B nlPhUZ, 

Ufr *>mviZftz>'pr£< t ^>-o©r a* y &m a fc a 

30 [ mm 1 4 3 1 2 s fcB 1 3 (tiet£©wif x 
FPA3^7-t2>^^-(cte^r, iriBK^lftSSft 

1 5 3 1 4 tclB^©W^x l<c F PA 

3^->-fe>x^(cte^r, Busa^^it^b^ 
sssRiStt. +y+-yy>gf« 
ft, t^tyr^-Ji/iift ?r^rv/- Astawt* 

40 |-PAU7t>Xff, 

C»*9 1 6 3 ilNWI 12-1 5©l>-rn*i-i|KIB 
IS©W«xu^ FPA3* ^>x#H^ctel>-c, miia 

*^ift^ttft^»4jB7ctt f-/o f tcommitmz 

1 : 2 0-2 0 : 1 (*AJt) ©IBHl*l©fii£f 5 C £ 

c»*s 1 7 3 tmm 12-1 e ©^m*>-^cia 

IK©W^xu^ FPA3* ^-fe>x^^cte^-C, friB 

mT-ffiAJ*©^^^^^* i o o'm±<omtti,c 

tZtrnttZ^rnxUir FPA3^^-fe>X*^ 0 
50 [g|#3 1 8 3 f«*JS 12-17 O^Ttifr-iStCSa 



1 9 ] mxm 12-18 (D^-ftifr—miciz 

^ffiH i fu A« £ ©FbI te «fc emsenfflf £ ml B 

10 

[0 0 0 1 ] 
[0002] 

I"«fH¥4 -2 9 7 0 7 6^&«J K:M^3hrt»S. 20 

■fiSfC, Ptffil5 8 £j§BjmfrC*>£|Ii»I5 0£© 
HfC, HJI©W«SJi5 2, 5 4fc.=fci>*5 6£$/M5fr8l 
*8W**td8LT<,>4. fir, 9%. 
IWM5 8£$T£3f l©li1SBl5 2CtB, F^-tt^ 

wft^K-^stirfco, H5 o tmtzm 

2 © 5 4 fC(JT i'-te:?*^ :frW8J# K - 7' 2 tiX ^ 

»10W8«5 2i»20*««i(C«* 30 
tlfc»3©«Wlft«*ll5 6iLTI,»*. C©^)fe)i 
5 6 KB. fil 1 fe «fc tf» 2 ©WHfll 5 2 *j J: 1} 5 4 K J; 

[ 0 0 0 3 ] * fc, fi£*©W«lE L3R^-©ffi©-W*J. 
S*C2 : TDigest of Thechnical 
Papers F • • 7-f~i])\, ■ ^ 

■i^-X) SID' 97, p. 775, 1 9 9 7 J CC 
BB^SnmS. C©S3R2KH^3*ifcW«EL3R^- 40 
B, m^-fMiUJl*, 8 - t Fo + ->+y y >A 1 m 

(A 1 qjgf*) KL i »J)ltfcMt«in>5. 

[0004] 

KW^SftfcWfcELJlWai^T. 7 

T-fititttccft^rt^fe©©, T^-fe^$"tt«< s 
*©*f««tfrtt3. 7 e VfiLhiSlMBrc**. Lfc 



!RfM¥ 1 1 - 3 54 2 8 3 

». *T«ELJR^©»3WKrtiffiTUfc»J. fW&tfJSt* 

[0 0 0 5] Sfc. A«lKHw3tifc*«EL3R^CC 
*5l>T. F^-tt^««*iF-^3hft:fri©*«MI© 
a^aiO^i. ^8©**«iRtf;£©kB. 0. 5e 

©WH1 £ ©&&#•/ P 9 * > £ ft 0 . « 1 ©W 

«w*>6ffe««^©* : fttA*i^£&o^-r< 1 <e* 

iU, ««EL**©»^$#3 6CcffiTrS£lr> 
[0 0 0 6 ]-^ X«2 {cea^3tlte»«E LSR^-K 

fcu-cfc. AiqM#ttIiI?-^-ctei], e©a 
i q«*£ l i it&mtftztezn^mmmim+mm 
tttc^nr t ^ ©© , Mfiffi ^fc(iit->7'i/ 

bldtfivX* XiRltcH^Shft:W«EL3B^ 
W«EL3R- : jF©*j£WlSAJfiTO^-r<. S 

[ o o o 7 ] -etr. *aw©l6M#6»±iawai4i!i 
•awi/fctc*. ^mAmicis^xmmmT^t 

^©jS?ctt F-^> F £*l£bii'TffifflT 5 E £ (cj: 

o> «el**©ib««e4<5«u «*«t*iei± 

ic, *#©St>W«EL3R^*J8«T*C£*SW4-r 
[0008] 

[■WtlWr6*:ae>©^R3 *»W©W*ELJR^O 
tttt (»1©»W) KJ:n«, iJ>4< £fe^@H, «3t 
*^ aA«fc J: VHt«Jl**yc{cSW V tcffikZ^ 

A^O^^^P^I* 1 . 8-3 . 6 e V©IBHrt©ffl£ 
TSC£^S!£Ta D 

[0 0 0 9] C©J; 5 fc*^SA«fc. g^JS^^^S 
&t,»5HI»Wt^J«rffifflr&C £«:«*: 0. ^n/cST- 
sEAtt^ff 6h5££fctc. «*«©t»fiMi* *4 

S * & l >5?#J5§»{ b^W B, J: Qt*3R*» 

sK^ma^ia (wlb-cns, -no2S, r 

«r». LfciSot, mTaAi|«£l6^t!!{£©l?Hii: > |gjt 
«*©fil>«Bf«»»ft:*tettx*ix^U 7 i'X*^ 

•r a c t * a* wk JtPM-r s c £ » a . 
to o l o ] *fc. *mw«K:a*H^*#*fti,>5f 



E L^K*WS«*WO|fil±«BWMbtH4C 4 

Co o i 13 3 6ft, coiSKsmwtSGrtrHaw 

^WETac iKJ: 0 . &ftfcH^&Att#f#6ftS 
iHK, *m\«4IS#8i©f1Wc*5(,>-C. H# 
#»8H* S C 4 £*M 

U 3 6KB, *mw*4*fe)fc«4©:/p? + >*lg 
£©#S£fc»J^££4j!)5T£.5,, bfciiot, W«E 

ct&x-az. 

[ o o 1 2 3 sfc. mi ©^©wie Lm+mm? 

Zt,c$>tc<0> nj-HAmoitiv 1 0 0 °cw± 
©ffi4TSC4##?$U>. C©<i:3fC«?-&Ai$©# 
5*(S*£*1 0 0"CfiUbi-rsci«:±0. WHEL 

[ 0 0 1 3 ] £ fc. ft 1 ©£BJ3©W$E L****«f 
[OOUISfc, ^1 ©*69J©W«E L*^%flHtS-r 

&mm, nfc^#«sB*}«t at f y * * 

? y 3 nfc55f#«@»*> 6 ft S g¥#> 6 MR 3 ft -5 >}> 
ft< 4fc— •3CD5?SS«IRJ:'J»(S3nfcS?&SWf Sc 

[ 0 0 1 5 3 $ fc. ft 1 ©ISM©*!* E L 3^£fltlSf 

*y±SI^)S, #±&£fs, r;u*y^n©K{b%, r 
ju*';^©^ay>ftti, r;i-*'j±^)i©^{b 
$L T;i/* v±SB^n©^oy>-fb^, #±H^IR©K 

fttis fcB#±^M©^ p y^itmfrh ft 

RS*iSd>ft< it— 3©Wrr?*SC4*«»*U». 

c o o i e j sfc, mi omioGm Lm+zmm? 

£Gc*/ctK Mjci'kb' b<Di±mmWl.i 3. OeV 
«T©ffi4T-5 CiWSU>. C©J; 5 Kft*W»© 
ffl*J^©ffl«T©®7ctt F-^> F ^ffifflf £ C 4 K 

ift^is©ffi±*65(HWb*HSc£#-c*s. 



6 

[00 17] i/c, »10»WOW«ELJR^*«»dc-J- 
SK*fc9. KcttF-'Ohifl. Li, Na, K, R 
bte^O'C s#>6ft£Sf*>6jl#?3ft£:4>ft< 4fc— 3 

K-A>FB, «Ftcfi7t«B^3&JiS< > it$5^>M©^0 
JCt"). #»EL*TK:feW3#yWK©|6LL 01*. « 
500cd/m ! «± (7 VEPfll&flO ©i«lHB:Wi<=> 
ft, ifc, fi^Nfrft. tfiRB 1 0 0 0fl^RSJii±©^«^ 
ifo£f#.5C4#<TtS. 
10 [0018]Jfc. »1 ©IMB©W«E LsfH^tMT 
. tmiWOi*K-ft » 7*2 . 
7eVtt±©ffi4-r*e4*i*?*U>. C©J;*>tC, * 

^&AMfe:S©i*ji'*'-*> 9 ? - £A£< urfewa, 

[ 0 0 1 9 ] t It, ft 1 (DAHiOflttE L»?t««-r 
Sfc&fcO , 5HH£aHb£«4il7a4 F-;0 F 4©gS 
flDJ:t$* 1 : 2 0-2 0 : 1 (*JWt) ©IEHrt©ffi4 
20 nciWSLk ^#^b^j4«7c14K-^-> 
h4©^DJ;b$AJcn6©<EH^4ftS4. W^ELS 

[0 0 2 0 ] *fc. ft 1 ©»W©W»E LJR^tKWE-J- 

«*> A - XfCl^^Wrj & 4 4 K . 

C 0 0 2 1] ft 1 ©IBH©W«E L3R^««fi6T 
4{C*/c^, * St>tt«a-f*ft 2 ©«ipj©««EL3{ 
^%«JS-rS(c*fcD. Htffi»i«^aA«4©|BI*jJ: 
Wltl® 4 «3fc«4 ©M. * S ms^T'ti^-^icWffl 
S%S:W6C4*3jffSo^„ co^^cMi^tfi. 
c4ccj;o 1 »*wa^*«iW^©fai6»o<ifii±3# 

[0 0 2 2 3 *fc. *I6W©3!I©#«IE L*^©)S» 
(ft2©f£B^) CCctnB. 4>ft< 4fcfi§®Jf > 
40 m^f£At|(teJ;D i mS(i*li^{cS)i t/c|g3g^WL-C 
teO, m^aAfclK, I^llftft^i, 1±*M^^ 
2. 9eVtTF©jl7u14F-^>F4£^ ^o, « 
^ aAt?!(©m^-»0^?r 1 . 8 - 3 . 6 e V©ISBr*j© 

[ 0 0 2 3 3 t©<£ 5 fC^ffiAJSCC. f±*M^4 

o, m^^t^WKfbL/c^tcfc, jwwfca 



m?) *£A/Ct>fc£l/C«>. IS#«©1fU£*TO4KiD 

[ o o 2 4 ] * fc« c ©<£ s icmj-^xmom^mmti 

fcWIRTSC £«:£»». *mw*i»6tt£©JHIiK: 

[0 0 2 5 ] *fc. »2®l6iHO««EL3R^4flteS-r 
Stcafe/cO . a7cttF-^>h*s, Na, K, Rb, C 
s, Ca, SrfcJ:tfBa*»6*.S»a>6j!W?3*i44> 

j£E L**fc*jW5l83iaME©GLk. tfiR«5 0 0 c d 
/m ! «± (7VE|fflO*ff) ©*l,»fiaMf6*i. *fc. 
fi^^fc, 1 0 0 0 H#p H 1W±©¥$*fft£f#-5 C 

[0 0 2 6] Sfc. »2 0«W©#«ELJR : ftflteJE-r 

StttJcflMrtfeO. «^^tt#S«=>CC|5Lh-f*fc«>r 
[0 0 2 7] Sfc. »2©«W©W*EL3R^4»lSf 

aw*. *7VTV~>\,mmms*v\- vt 

[0 02 8] Sfc. 92©|»}©«ttEL^«flMrr 

a tc ^ . mmm t&m t ®ctt k - h 4 © 

gsM±^£ 1 : 2 0-20 : 1 (*;Ht) ©$5Hl*j©<iI 
4TSC4*i»3:U>. «iMlft3Stt{fc^B4ji7nttF- 
F4©^Mt^Cft^©l5H?1-4&£4, WISE 
L*-7-©|fe)ia»S*JifiTOtef3, 

[0 0 2 9] *fc % £2©l&W©W«ELJfrF-41*JST 
SK&fcD. ifSA«©J!/7^fi^4 1 0 0'CtLt 
©fi^CiWSlK CO^KST-SAtlSf©*/ 
7xm&&*fflmirZ>CtK.&*)> WISE L3^©if$s 

[0 0 3 0 ] *fc, »2©|fii!8©W«EL3R^-4flteSr 

®mmt£®zm?2>ct®mu,K nmc. c© 



(5) ftmW- 1 1 - 3 54 2 8 3 
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<fc 5 KH-ttK©** li^ttft^^^Wr C 4 K J; 

^A-XK«T-*l««rT7* 44 £«>«:. $l$W®g£fa 
±3-a-SC4*i-Ct-5, 0 
[003 1] 

(ISW©£«©J&Si] «T. M^MO-C, C©#6W 

10 Lfcimt, C©»MBH^W{c©*IB3£SnSfe©r 
tt«ct>. *fc. Hfflrtt. irE£3tf^*>i/£®B§ 

[0 0 3 2] <»1 ©Htt^«>*f . 19 1 
r, $f&BE©Wf E LSt^t&tt&HI 1 ®^M5<§K-? 
^TSfflj-ra. Hl«. =fT«ELJR^-l OOOKHSir 
*9. WSJ110. »*«12. *m\«14*$J:c; 
&ffJll 6*. 3«Lh flgjStt-i*. ) JOftJCtcSNlLft: 

»»<c*ms#»w&^?A&«m\« 1 4 K-5i> 
20 ■c*Mcaftwra. wd^t. *©f6©«fisa^. m 
piffi^i o. ^Tc^ti 2fcii> , ttiii dmoffi 

[0033] ( i ) m*&Am 
at. iwiR^jfesattir^siswbAtt. t- k 

* (C) fcJ:C»K^ (H) ^6^S7?S^^t^. * 
Kf (C) . (H) fc«tCfl»3R (O) 

**>^&S^#»SBfb^»4 > KsR. *3RfcJ:iyBBR*> 

6ft455§»asfb^4tt, *n*n*a-cisefflo-cfc 
^i^b, $>i>mtm^t>Mx{mbxi>^\ 

[0 0 3 4] CC-C. *f*H>g3RM^%^Sttl,>55# 
Bag{t^40rtJ. mtf, 7>^t>, y;L-^-u 

Sr< 4fe— 5©5f#RJKj;r)0JsR3nfcS4SW4-Sfc 
©fifths. 

[0 0 3 5 ] *fc. ^H^^*&^7?#^b^ 

C©J:5K=o|^Jb©ai*itl^Lfc5?«5iai 
4ff^5C4tc c fcD, WISEL 

4*sr#€> 0 

50 [0 0 3 6] ifc, ffiRlR? «$Sftb»^r«KR{b^«l 



1 1 - 3 54 2 8 3 



* [0 0 3 7 ] CCt, X*y;l/S»3tifca&*£tfrj-£ 
^SSKft^WiL-TB, mB, TI2© ( 1 ) 

[0038] 



Ar'-(-CR = C< /Ar 



[0 0 3 9 ] ±12© ( 1 ) SKfclvt, n ««f^«%^ 
U n= Sfc, RB, ★JRM^SfcttK 

3R»*J6~4 0©5f#BeS (^f#»aB) *fc. 
Ar 1 ». KJR»*S6~4 0O5?#»S-C*»). Ar ! 
fccfcO'Ar 3 B, **a*h**Ig[^SfcttK3R»*ie- 
4 0O^f#»eSt?*4. Ar 1 . Ar ! te<fcy' 

Ar 3 ©4>fe< ifc— :>«. ^S=^S-C*S 0 3 6K. 

[0040]Sfc, yx?y;H!^3nfcs^wr-2> 
5?#i$g{b^B, WAB, TI3© (2) SCK^fflljS 

A r 4 - L - A r s - (2) 

±12© (2) SK*Jt,»T, LB, g8Rft6~3 0©Ty 
-l^>St*5. C©7 y — Ittt, 
7i-i'>, t'7x^u>, tv^uy, T>b7-fe> 

bt, *ttftr*SCi*ia*b'v>. Sfc. Ar4 te 
iMr5 i ITiJ, «*.«, ^^^yh^-fe 

[ 0 0 4 1 ] S fc, ±12© ( 1 ) sSSfctt < 2 ) ityt^ 

COJ:5ftlftiiltB, m«. £3^1-3 0 
©r;u*Jl/S. KJgiWM -3 0 ©TA^l^^S. 
£8flft#s6~3 0©r 'j-;br;u*;i/S. j>ru-;br 

il^Jl^ >/ y ;1/S*SMS u>. C ft 6©gj&i't 5 gg , iT 

SMI" StiflS-CtS. 

[0 04 2] < flEctfe F"^*> F ) Hi OlBKcfc 
WS*m\8«, «7cttF-^>h*£Wt/Cl,>SC 
ifc^if*. CCT. STcttF-'Ohitt. 

i:£ig3ft£ 0 LtrffiiT, BTcttF-A^hB, 
©js7c14£Wf 5 fc©T'*ftB#{C§lJKg3 ft5 fc©TB 

ny>{fc». r;i/#y±»£iii©BWfc!ft > r;i<*y±s 



£«©^n yWBft. #±S^©iMbfcSfcB#±Sl 
3»©^0y>fl^jfe6fe£#fr6aiR3ftS#fe< i 

[0 04 3] Jff*L/t>T;b5t;y^Mi0rB. 
L i (y^^A, f±*M|S! :2. 93eV) . Na (t 
h'J-fA. f±«Hft: 2. 36 eV) . K (*y^A, 
tt*M$(: 2. 3eV) . Rb Obb'i^A, f±*im 
20 St: 2. 1 6 e V) teiO'Cs (-fei"}A. ft*Hifc : 

1. 95eV) fete, ^5JKl*3©f±^MK! 
©«B, ft^ffiK (SB8III II, P4 9 3 , B^t^^ 

#f£b^TWJ±m£Mtl,Xte> fflitf, Ca (A 
Jl^A, fr*Hft: 2. 9eV) , Mg (7^J/7 

A, tt*Hft: 3. 6 6 eV) . Ba (;<'J->A, ft* 
MSSt: 2. 5 2 6V), fciy'S r (X Fn>?^A, 
f±*SJ$!: 2. 0-2. 5eV) frS&tfSftS,, fete, 

30 *53>Wj-f^^ (N, Y. 7 -fa- 19 
6 9^, P 3 6 6) KiB»3ftfcfc©r*S. *fc. jff 
*0^#±SB^HiL.-C«, W*.tt. Yb (-f^rAf 
^A, ft*R|$ : 2. 6eV), Eu U-Pt'^A, 
tt*M»: 2. 5eV) , Gd (2/F-9A, f±*M 
ft: 3. 1 eV) teiO'En (x;H^A. {±*W» : 

2. 5 e V) #$>tf 6ft& 0 

[0 0 4 4] Sfc, SfSL^r^^y^n^jt^iL-r 

B. m«, Li, O, L i 0te«fcO'N a OWfoVfhtx 
& 0 »£U>7A#y±»3«8MM!j£LTtt. 

40 ««, CaO, BaO, S r O, B e OfeitfMg O 
#*tfi=>ft£„ 

[0 04 5] WiL^T;i'^y#JS©^Dy>fb 

fjiOTB, FiRB, LiF, NaFfei^KFil^ 
fc7 Wfc»©Hrt»{C. L i C 1 . KClWMaCl 

y>{t%iLTB, WAtf. CaF ; , B a F 2 , Sr 
Fi . MgF, te^^'BeF, il>ofc7 »{B»^. 7 

[0 04 6] *f*Ll»»cttF-/<>h4br. 

so r;b*y^n^SBfit^#^{fc^^^ifi=,ns 0 c 
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is© (3) ^K^rfgjs^-c^$n£ 0 

A* Ar 6 -- (3) 

fcfcU ±IB© (3) jW©ab, r;u* v&mim 

t. *fc. Ar 6 B. 0~4 0©3NHMb£i» 

•r**. c© (3) sr*§n5^#Mb^iLr 

B, m«. T>F7-tz>, ?-7*U> t 5/7*^7 
^x;;K -fei'>'7i^;VfcJ;D ; cnP)©p^{*^*, 
[0 04 7 ] *FiLWWc*rt*S»ett 

Lfci^OC, 0. 0 1 -5 OSM%©tBfflF fc 3©filit--5 
C4#WSU>. BrottF-^O FoaSftMtf. 0. 0 
1 S«%*)S4 4 . W«E L*^©»*«BE*iffiT 

LfcU. ***)S<ft4«iei*!*«. ilTCttK- 

>of©»»i*#5o 4. a«c. 

T, «3K»ffi ^5?f&© a > X *i J: "3 S» i & S ttsS A" 1 
6, jfjctt F --;>•> F©tfsflllfi£0. 2-2 0Kl:%© 
«HrtOtfd:f6Ci*«J:»)ff*U>. 
[0 04 8 ] Sfc, a7cttK-^OF©8SftJ*{cML 

1 : 2 0-2 0 : 1 (*;l>tb) ©!5HF*3©ffi4-rSC 4 
U>. ^m^t^ilTctt F-'O F 4© 
»S0Jt*#Ch?>©«Hi*i&S4. *f*EL*f©» 

^t. 5HS*W<fc^1»43Kc14 F->o F 4©«Jt 
*& 1 : 1 0- 1 0 : 1 (**Jt) ©l5Hrt©<i4fS 
CijW«fcD*f*b< , 1 : 5-5 : l©«Hrt©ffi4f 
SC4*i3 6tC»*Lt>. 

[0 04 9] *&. mi SfcSKKBifctoW 

S«T-aA^©m^-|g?D*% 1 . 8 - 3 . 6 e V©jBH 

rt©ii4-rsc4*j*fsn>. *^»fn*©*8*i i . 8 

eV*$54&34, H^aAS^ffiTU Sg«JHE©J: 
J*. lfi3fe»$©fiT*S*a<«lfil*J*«3. «^ 
$?n2>©fii#3. 6eV4te5i, |6}&«©ffi;H£§ 
ft fc r> . ^ n , + > y«^©«4 4 
^W{CJWrSC4#i-CSS. Lfc#->T\ st-sa 
$©*?$*[#;£, 1. 9-3. 0 e V0ffiffl[*l©fiI4 
-rSC4*U0W*t< > 2. 0-2. 5eVO|Brt 

©ffl4-rsc4*sse.{cjf*n,>. 

[ 0 0 5 0 ] * fc. *^aA«4«3fc«4©«^«fP* 
©£&1. 2 e VWT©W4-r*C:4dW*L/< , 0. 
5eV«T©ffl4TSC4*s<J:0Sf3iL/l^ C©S^3B 
WlO&lfi'hZ 4, *mWtt&» 63I#*^©*F 
aAtf^JI 4 ft 0 , llf jSt£SWSe«r*«E L *7- 4 * 5 

[0 0 5 1] (it9*1i»&) *fc. mi SIMJSiicfc 



C7) «fHJ3F 1 1 - 3 54 2 8 3 
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ttS*^£A#©#-7X|£i&±i (**7X|k#SS) fc. 
1 0 0*CJK±©iii4-r5©*W*L< . £*)m£L< 
B. 1 0 5-2 0 0°C©f5Hft©ffi4-3-3C4-C&-5, o 
C©J; 5 K*-T-ffiA«©^7^(g^4WIS-rS Cite 
ctO, #*SEL*-?1 0 0©W$i?ag£^i§K8 5"CJW 

±4^sc4*sr-gfS. btcifir>r. gjffiit. nrni. 
Am ti> h m%M^nmifi&A ^tixiy^-Jimm^b 

tctlXb. *m\«W®3fflr««3 *i-S«fi*S4> 
ft<ftD, ««EL3R^©g^^b*HSC4*!T* 
10 a. ftfc. *y-£A«©#7*lEi&&tt. *?-ftA«* 

fltetrsisafc-^T. mm^mmmnf (dso 
Lxnnb&ctfrxzz,. comc, ffeosiit^J^ig 

[0 0 5 2] (i*;^-^* » 7') Sfc. $ 1 HffeffJ 
S^t&tf S^aAfe^©**^**-^ y F+" 
t^i^K-) £2. 7 e VW±©jB4-rSC4*s 
Sf*L<. 3. 0 e VfcLh©ffi4T£i:4#J:9S?S: U 
20 (,>. £©<£*>£. x*;U*'-:f + y -/©ffl?:3fSfflW 
±. m«2. 7 e VJK±4A£< LTteWtf. E?L# 

S„ L-fc^-,-c. E?L4ST-4©S^©^^ f 6]j ; 
L, W«E L*^-©H^*ia^if *S4 4^(C. S^-ft 

ams a ft^^jtt' i> c t £iniiiT ^ c i 5 „ 

[0 0 5 3 ] <*^aA«©1tJfi) mi HJfeff^ 
fc*>»6« : faA«©|»jfiK:oi>'Cfc. !f#(c$UPi$ns 

*>©-rB^<. -iflijstcRp.r. m« v rjiKBfi* 

fcBHJBflKS-Ci-^TfeAl*. flt^ttA^CfiPS 
30 K-P|,>T!|*K:iWIIE3nSfc©-CB&l,>*s. WitfO. 1 
nm-1 /um©$SHl*J©fiI4-!r&©/WS 1/ < . 1-5 
0 n m<Dmm\H(DmttZ>(DfrJ: *)0£ U*. 
[0 0 5 4] («^aA«©^fiS^ffi) JXK. «^A 

ffl*nB#cc$iM§m.fe©rB%t,^5, ^ir», 

•S, Xf>a-h^ + + XF^ S LBffifO^CS 

[ 0 0 5 5 ] *fc. «^ffiA«i. IS3fe«©»aE^ffi* 
-@c3-ttSC4*sjff*L^„ ^*^%^#^-C 
JBJS-rSW^Ktt. *^ttA«fcll«^-C^fiW4©*s 
C©J:5{c|5l-^ffi-cWR-rS4 > W^SA 
*4«*«44i*ttfl!j«:«i|-c*4©r. taffi©Wft 
^ffi^P B 1©M£H£±rW*'JT*& 0 Sfc. 
A«4*3fci«4*i»fb3n-5«^*ii!>«c< %5©"C. # 
«EL*^(CteWSI63e»S*l»I±3#SC4fcpI«64 
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[0056] ( 2 ) mm 

mmm) mmommmtixmt^mit 

( a ) SiHf©&Af!f!£ : *IK^I$clMB*&lr>BiE?L 

6 (, > Bim«*> 6 *&AT 6 C i 5 MB 
( b ) fftjgftMB : aAStifcjEafcicnt^tWW)* 
-C^»3tfSt»te 

( c ) : £E?L©S*S£©«§£iI{£U C 

fc/cu ±k (a) - (c) <D&wm±xzmb^z 
£b, srbtm^m<, miaiEiLowjiim 
ifin^mMiwet^^it < «*rti, >&&©©*£«> 

■5<£>©T&5,, 

[0 0 5 7] C©<fc5&W*»S#tm£LTtt. 

~**«©stjiyfe»K>. x^ u A-o-B>jMt^w. 
8 y ^-;i/»*#4e<a*£*s&iiiJ^*i*?a 
«c9Stf6fts. i>xf-y;UTy"b>#ts©wm 

W.B4, 4' -t'X (2, 2-^7i^ 

£s*>6*fe*T©»l^:*fe5S, m«?viJ>M* 
OB** h 4|5|«©£#e** F-yt/fci©t>. #M 

[ 0 0 5 8 ] Sfc. ffnfcflWttJWi^h. S*&A*S 

tis#> e^T^JiK x a - xicn^mmxz s £ £ & . 

©«fiStt*4 £ *m\«©*fifcl#B £ *«»WKHR 3 
«Kffiffl-j-SC£*i*f*H,». 4*1. 3BK«£*m\ 

i5j-a^©^§^isit^w, -en-entcte^ 

±T*SC£*JJ:0*!f5tOl». 

[0059] *(c. J6*«%jgiisr s^rjs 

+ + x h a, l BimvMuoDjrmzmmi- a c £#-c 
*s. ±aifcj:^c, *m\« £*£*«£ 

B, ^StWSCtWSK, WF 
ttA«4iil«S-r«flW-a»^«:B, ie*«tjR«ffir 

[ 0 0 6 0 ] £ fc, &)fc«B. «tBt)^tflsWb£«ja> 

hmm 3 n-cj&ss ?&Ktfti8& tcumm 

Bfomu t£®& h mmt 3 txx %m 3 tutis?* 3 . 

^«lIit5Ci^fJH,>„ Mm. C©5H4t» 
MB, LBffitCtO^lifiShfcWII (^FJRMI) £ 
B, iWHtJi^JKXIllJtCDtffiHb, *ft{Cj|iHT5«SB 

^©ig#?fij £ *«»*tm £ **m*c*^ l xmmt u 



(8) #gj§¥ 1 1 - 3 54 2 8 3 
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[0 0 6 1] («61«0|W) C©«t5KOr»fi!ESn 
fc^J^©liffK-o^rB#{c#MB4< , ttSS&ciEi; 

TafijWWa 5nm-5Mm©8§B 
rt©ttr*SC£jW?*U>. £6#«©l*|t#5 nm* 

3fc8©**# EIWDSEOfic&iia < & 
S«l«J*s*a. bfcW-?X. 10 nm~ 

10 3//mO«Hrt©li£'rSCi*i«tOSf*U< > 20n 
m-1 (im©«Hrt©*i-«-«Ci3&J3i5K:W*l/l». 

[0062] ( 3 ) mm 

mmm) hmm£otb. f±*M»©^#u (m 

B, 4. OeVKi) £JS, HMH^t^* 

fcBcti6©ig^»4ffiffl-rac£*isf*oi». nftw 

KB, ^>^A?>tW F ( 1 TO) . -f >J>9 

*5T#&„ Plffil©W3fe^CCWi3nS4>©-e 
20 B£ct>#, 1 0- 1 0 0 0 nm©®Bft©ffi£-f S©# 
£?SL<, 1 0-2 0 0nm©jgHF*J©ffi£T5©#J: 
0Sf*Lt\ 3 6CC, IBSBKHOrB. »5I6«*>6» 
«3 tifc#£$WcW$!lKflX9 UJ-r C £#ffi#S <£ 5 
ic, gJtttccaH. j;0Mf#W«cB, 3fc»a*&ilOK 
W±©fir*6c iWi u\ 
[0 0 6 3] (mi «> iiiicd itmmwio 

WK(WB, 4. 0eV*i)4I, HSm 

b^«» sfcttcne (Du^m^&m-? s c £ *i» * 

Ut*. Ift^KB, v^-^A, TJUS-^A. 

30 >^a, y^^A. ^-hy^A, ib^e© i «4mHrc. 

* fcB 2 ««±*«*^*>1*-Cffifflf 4 C £ *1T * 4. 
*fcHtffi«©W3fc^{ciMIS3nSfc©'CBa:t,>*i. 1 
0- 1 0 0 0 nm©IEHrt©W£-rS©*5S?*0< 1 1 
0-2 0 0 nm©«Hrt©ffl£-rs©*J«fc»3*?*Ul>. 
[0 0 6 4] (4) ^©ffi 

gfc, HKCB^S&lr^. *tSEL*^O^i 
*©«A*E5±T Sfcfc©^±jf?:^^*S ^ J: 5 
KiawSCifcSfS b^. if* U>£fihH©faf4£LT 
B, 7-h-57Jl/j}-nx^u>d;, W<ifcll©3 ; t 

40 ;^~tz^ts*sv~u£m*£A-&z^xnht\*> 

lM;#'Jxfi/>, #^nfi/>, ^y^^jb^ 
#d"JU-h. *y-f 3 F. #Ua'J7. ^'JfH7 

ft ; «iR$ l %t(±©©7Ktt« ; o . l %ar 
(DVjW&mn ; In, Sn, Pb, Au, Cu, Ag, 
Al, Ti, Nif©#I;MgO, SiO, Si 
50 O,, GeO, NiO, CaO, BaO, Fe ; O, Y 2 



(9) 
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Oj , t i O; mosmwum im^f, , l i f, 

A1F 3 , CaF, f©#!7^«;A-7;^07 

mwmxy 9 mam ; tsxvmimity ?*{tK£ 

[ 0 0 6 5 J Sfc. Mihg©JfJfi)ctc*/c- 3 Ttt. M^M 
ffi, MB E (»?iifW-»S, *5X$--ft 

A? #y 77X7CVDS, U-f-CVD 

[ 0 0 6 6 ] <»?2 ©3QfcJg«>*K: 1 *I6I«0««E 

S^fc, HSfllO. ^g^feJUt 1 2 . HT^A^ 1 4 fc 
itfBsSBl 6*. S«Lk (B^ttl*. ) CCjRXtcfltJ! 
L/c^3g*WLt^-5o S2©«!8tt, ^ 20 

l©SW»«iW10. MT&AiiSfl 4#, UTitiStt 

r, «T©ttM-c«*^|jiSStt^^«ite<fcotf±*i««!*s 

2. 9 e VOT©S7ttt F-"«> Fic^ur^WKISi 
[0 0 6 7] (VHfcattfb^BJ) »2©HJBi5J8{C*j 

wsmmwSKB. *^»an4ft^»i or, mi© 30 

«J4SWT5W«Mt^!Bl ($Uc, SS*ajRSHtS1&4 

) ^CH»$W>. ffcfc 
*>, S2©JQfc»«{c*j| ( »rB > »10*JSJB3BiStt 

fc&cc BfS^&ftAShfcST-sifiifeJSKiei-rssi 
«B«rWort>*{fc^i»T*n«. jE<«fflrici*ir 

t. *-f-*ft^t^»iUr^a3Ra3BBft^»4ffifli 

ofc4ort>. ifij^otmisis-rscitja^wtc 40 

*WJ-fSc4#rss,, L/fc*iot, ttf&Aigftfc^ 

r, W^ttSfciix+^^u, 

CcR5±L-r. WSIEL^-fCcteWS|63Wa©|6l±^S 

[ 0 0 6 8 ] C Cr, «^ttA«{Cffiffl"}-5^SRaBR 
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*tfj#2. 7eVH±i**<, Sfc. *??»»ffi«>l 
0' s cm 2 /V ■ SfcLk4jIt>fc&r£>£. c©^%, 

ffiQ.^tTZ&mffifc, TiesS (4) r^sn 
5b yx (8-+-";-/-^) a lftft hyx(5, 
7-y#oB-8-f-";/-*)Aiiw, mj* 

(5, 7-y^-8-t/'J/-«Alj5ft, F 
M(2-yfi-8- + 7'J7-A)AlM#, F'J 

(8 -*yyy-;u) Zn^Si*. F'Jx(8- + yyy 
-A) I nHflE. F 'JX (8 Mgg 

Fyx (8-*yyy-;i/) cuiw, Fyx(8 
^/'jy-WCam, F'jx(8-tyyy- 
;U) Snigft, F'JX (8- + yyy-;u) GaiS<*te 
it; F 1/ X ( 8 - * y y y P b Jgf$^© 1 
*fc«2««±©fi#^*#£tf6ftS. 
[0069] 
[ft2] 




[0 0 7 0] £fc. SfflRftft©^ »*u»7*n 

Cu7^0^7x>, Li7*D^7^>, Mg 
7^0>'7^>, Pb7^a->7->, Ti7*a^7 
Ga7*Q^7->, Cu07$py7->|C 

[0 0 7 1 ] *fc, ffSU^SJRBMt^fciOrtt. 

**-»-yr'y-JH«M*. ^ryry-jnn«*. f>; 
t '/-;nf*#. * y >mmi*& j: o*+ ✓ y >ss 

*9&tfSC4*J-e*4. cne.(D^, SJSU***-? 
yrr/-*WW*©f«iwt. TIB (5) s*s«fcw 
(6) Sec. fcf* u^ryrv-^ii^ft©^^ 
*. Tie (7) 5^cc. »*L,^Fyrv-;m^©f^ 

TIB (8) iStt, +y+f-y >K^f*©ftll#iJ 

tib o) site, to£u*;i)^wmfc<oRmm 
*. tib (io) sk. -en^n^-f „ 

[0072] 

[<b3l 



tfBIT 1 1 - 3 54 2 8 3 



( ch 3 ),c-^)J[JUqU1 0 JL^_c(ch 3 ) 3 ... <b) 
3] * * UUl 

CFa 

... (B) 

1] X * [ft5] 

(' 3^-®)-° 
-Q- 

6 



_ ★ ★ [fte] 




[0 0 7 8] 3 6(c, r>hn>pzgf*, 

9- 1 9 4 3 9 3#{C&#Jftt*4£ OT8a*©*f£ai 

C0 0 7 9] (ft*W»*i2. 9eVaTOlSI4F- 

»*S2. 9 e VOTOfiTcttK— 'O 

So CCT, ftW2, 9 e V JJTFOilTctt (-"-.' < 

> h £ B, f±*W$t#s 2 . 9 e VtTF"C* 0 , * 

z&wntjzmztiz. Littfiix, {±mmmi2. g 

e VJHTC*ft«. JR 1 ©JQ60»«:tet»TW^l/ftJ| 



±ffl#M©'M3^r>-ft^ > #±H£H©IHt«fc»# 
40 i*#S©^oyMb^6fe5Sf^?.S^3n^ife 

I0 0 8 0]ifc, .tOMftWtC. ft*W»#2. 9e 

(tt*l»& : 2 . 3BeV), K (tt*B8& : 2 . 2 8 
eV), Rb (f±*«S:: 2. 16eV)*sJ:TCs 

(ft*HS:l. 9 5 eV) rtP6£c£t¥#>6jaW3;ft£ 
5>fc< £fe-o©7;^'J#JI^ Ca (tt*BJ»: 
2. 9eV) , Sr (tt*|»» : 2. 0-2. 5e 
V) . feiO'Ba <ft*H»: 2. 5 2eV)*6ft5 

50 Sf* j 6S*?sna^>%< £ t— ^©tji/* y±ffl#ii*s 



(11) 
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[0 0 8 1 ] Cli^O^, «fc0#*U>*7cttF-.'< 
B. RbifcttCsr**), M&J?JL©tt, Cst* 

^&.Am^<Dmmj>momDm £ o . e l smc 

[0 0 8 2]*fc, ttWflftoW 2 . 9 e VfetTCiKctt 

^b#fcjff*b<. WK, C s t^ASH*#fe-tt, m 
*.«, CsiNa, CsiK, CsiRb*Sl>«Cs 
iNaiK£©a*£fetfr*SC4#¥?*U>. Cs 

*rrati#rs, *mw*s©asijiifc<i:»). w«e 

[0 0 8 3]», f±*M«Sii 2 . 9 e VJi(T©3a7ct4 

F©gsft[]SB, Hl©HW^£(5]1i(c, *^£A 
$£$)S^£ttf4K>tfLT, 0. l-5 0SM%©fgH 20 

ft©fflT*sc£#$?£L<. i-2 0ii%©ffiifi 

©fil£-f 3t£#J:D&ff: U>. Sfc, f±*M^2. 
9 e VJWT©S57ct4 K-'O hO^SfcMO-C^ 
KMSitt^^ttiifcctt Fw<>|. ioaSDDJt** 1 : 2 
0-2 0 : 1 (*;Hb) ©«Hrt©fi£-rsci#*f* 

$#Cft6©IBBJf-£&S£, WHE Lt^OISBfg 
*JffiTLfc9, JW>jWI< tt*«|8j*J*S. Ofctfo 

x, mrmmto&h trnzm f-^-> f £©«it$ 

£1:10-10:1 <*;Ut) ©®ffl|*|©ffi£-<r.5 C 30 
£#<£WSL<, 1 : 5-5 : 1 ©IBffl|*J©{ii£-f £ 
C4**3 6Kff*L<. *tff*U>OB. 1:3- 
3 : l©ffiHF t 3©ffl£-rSC£-C*§ 0 
[0 0 8 4] {nfrffiXti) Sfc. »2HJfi^J»K*5W 
S*mMS©S?*ftt&*. Jffl©XM0eft£RNI 
K. 1. 8-3. 6eVffltirtOfiiTSCt#Wt 
L<, 1. 9-3. 0eV©ttHrt©iB£-S-*C£*JJ; 
0S?$L<. 2. 0-2. 5 e V©IBHF*3©<B£-r-SC 

£&&£, ¥W^®m*¥kfctfim.l,*lr<tir>tc 40 
5 - 7*n 9 + > d^©»4%«nwr S c i «9N £ a 

ate, mmw*©*?*?^*. 
&\«*«isr aw^tt^b^^aste f-a> f 

©WBiSWJji^tt^S^ErSCiKJ:*), at 
PfgB-f3c£#sri*3 0 

[0 0 8 5]Jfc, &2&BBttt&btt*ttmu*K: 
te^Tfc. ?&l©il«JB«£IBI8K:> Si^aA«©ST 

aw* £ , «#«©*?«»# tomzo. 5 e v«t 

©ffi£T3C£^?$l.<, 0. 2 e VJ«T©fS£T£ 



f#HfW l l ~ 3 5 4 2 8 3 
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£\ *^ttAJ**6«3W^©« ; fttA*Ke» £ ft •) . 
Haj£SF"I«B & W« E L *^ £ T S C £ #"C * S fc»-C 

[0 0 8 6] (i/7X»oi>r) Sfc, ft2JEife 

1 ©*MJ«l£l3l^K, 1 0 0 •C£Lh©ffl£-rS©*J*f 
il/<,<t!)!ffJl<IJ, 1 0 5-2 0 0°C©$SHl*J© 
<B£f^C£-C4>S 0 

[0 0 8 7] <»3©^»0St>^«:. 0 2£#JSL 

t, c<Dmn<Dm3omtmmic^zmw-?z>. 02 

B. fBSOgaWBJSOWttELJR^l 0 2©»fffliat?* 

•3. mmmi 0, iE?LaAt^Jii 8, ^usu 2, * 
m\« 1 4 1 e zmxmm ucm&z 

*0rt»S. ^LT. C©Wf8ELStT- 1 02B. PIS 
Jf 1 0 £%tK« 1 2 iOffltc. iE?Li±A^)l 1 8 

alt** .^n^tij. s 1 *sj:tfgi2 ommmmv 

WkELM^l 0 0£la)-©«j&*WLri>S. 
oT. tlT©SMBB. »3©jg«9KJ8tC*jW&«Fa»tt 
^#T**£IE?liiAitj2iJI 1 8 Ko^t©(>©T*f), 
-e©ffi©^^. Witf*y-aA#l4l*tco(,vt 
B, ftl *fcB^2©Hft^£|Bl«©«fiE£-rsc£ 

[0 0 8 8] 03©|IM5SgKteWSE?L&AiB^)l 1 

sb, E^xmtmnmcmcj:'j! l cE^^A-x 

AT * fcffe £ W 6 T (, > £ & *> , £ A 3 ft E?L£ $J 

&AM3MI 1 8 *Ktf * C i K J: 0 . JE?L©&AteJ: 
*Jfc«h>©»»tfJgg£& 0 . mm LJR*©*aU6£ 

[ 0 0 8 9 ] C CX, jEJL&AWm 1 8 tt, «Wf| 

*wa*«»mrjiftas3nTi>*. u>*r»wf4£ 

U-cb, fiRB, £>r s >fb£^, s y =f v 
? 3-?-%&ffzct-tfix% 

7T»'J3>( 8 -Si), ff-SiC, v-r^ni? 

((/c-si) . tfC-sic, ii- 
vds^b^ft. in -vMt^t, ^ b b b mk^. *shkk 
^teJ;o'^^-^- : e> K%*ifsc£*i-c*s. 
[0 0 9 0 ] ate, iEflJftaaB 1 8B, -)B«JS{c|E6 

tit, KKmmmi ^om^ic^xmcmmstiit 

©rttftl*, «i«0. 5nm-5 Mm©ISHrt©fa 
£-f Z><DJ)W£ LU„ 

[0 0 9 1] <^4©5IM^>^(C, H3*#JHU 

r, c©«w©»4©j|»B«{c-oi»T:siMrs. H3 

B. ft 3 ©$ffc#ft(C te V) 6 mm E L 1 0 4 ©Bfffi 

mxh n . nffis i o . jEimxmm® 1 8 , 1 

2 . mm\« 14,01 ©^fflU 2 0 te J: 1 

[0092] c©w«el*^b. m^-&m\ Atm 
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SHI BiOlBHc. »l©lffi)12 0*#PAt/t*4£ 

&m>-az> m3<Dmmifm<D^mELm+io2tm 
4ommBMicte»2><®m$)fj:mtt-c$>z>m 1 ©i?s® 

[0 0 9 3 ] ®4©j|«0BflSK*5W4» 1 ©fNflJBtt. 

i ©#hbji*»» 5 c i k j: !j . m^o&Afc «t 
sttfi, r^y^jntim tji/*v±s^ 

JUfc^iUTB, LiF, Li, 0, LiO 

fcj;tfL i c l #s*tf Sfc. $?£U>7;i/#y 

±»£IIHfc£i»iLTtt. m«. BaO, SrO. M 20 
gO, MgF, , S r C 1 j tf&lihtlZ. 

[0094] tit. an ©*«■«, -mm&icmz 

tc. £l©f?B«©JI3CCot>T4>»tcSlJIESftafc© 
TBfrt^, #iRB0. 1 nm-l 0 ym©|gfflrt©fii 

[0 0 9 5] <^5 (Dmmm>'Aic. M4%mmb 

B. » 5 OgttiBftiCfctt SffiS ELi^l06 OffH 

0 . WIH 10.S2 ©J?BH 2 4 , EILSAfi 30 
SSJB1 8 . 16*$ 1 2 . M^aAS 1 4*J:p|ftM 1 

[0 0 9 6 ] t©W«ELJR^l 0 6 B, Hffil 6£IE 
?LaA*fti*»l 8i©HfliC. ^2©^®)12 4?:»A0 
m 3 ©H*J&*©W« EL^l 
0 2 i|SI-©1«jS*WrS. lfc#-jt, «T©SKW 

b. m4®mnmMicm6W@tWj:$m~c&z>mM 1 

6 iEIL&AfHi*)! 1 8 <h©|ffl{c»we,tifc»2©HW 
H2 4(C-3l>r©fc©T*0 < ^©ffe©*iiJ$g|5#K:oi,> 
tB, »l~4©**Jg»4|^«©tlKS*Sc>Bffl9IE 40 

[0 0 9 7 ] »5©JgJSJg»{C*jW5»2©|?H»2 4 

Ufc*iot, ^©^BJIfctgwsc £«:«*: 9. IE 
ILO&AfciC/f^ii^©^^^ £ & r> , fiEL 
*^-©Kaj£S*^«B i & S. 
[0 0 9 8] CCt *2 ©#B8©tft£tm£ lt 

b, #>;r-y>. *MiK6»Sfctt7*tii'7->ai 

4i**ffll»SCi*i-C#S. *fc. H2©|?ffijf«. - 50 
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S^tC* ®2©^ffi)l©lf $K-3t,iTfe#K$IJpg 
S*iSfc©t?BJtcts*s v #iRB0. 5nm-5/um©|g 
Hf*J©ffi£-f £©#*?£ tK 
[0 0 9 9 ] <l&6 ©**$«>#«:, 0 7 ~9 £M8 

t/c. *«w©»6©^*^fli{{:-5^xi(iM'r*. H6 
*4©*!JSJ:b*iS3-iU W*EL35^©KKi«E©«f. 

[OlOOlTm, III7*jJ:yTg8K:ijVrj:5&* 
£H*gS2 0 1 L,TflH>. S1S2 0 3 Kim 

LXWMbtcmL®MMm2 1 2 A- 2 1 2 E*>&. M 
& ■S^«M*4?rlH]l)^tcm,|S $ -ttf $m*ft 5 W* E L JR 

+mmmm<DWM-fimx'&-ox, sts2 0 3tc 
«2 0 3*iKsi*sfc»©iaettie2 1 3a*«j£ 

U 3Eif?S2 1 2 A- 2 1 2 E^-e^-enSS2 0 3© 
II$s#*§S2 1 3 Aa»6«ftfcti«K:eHU S*£2 0 3 

[0101] CCT, H7*j«tWH8K^f J^j)Hf» 
g2 0 1 B, 3tS*2 1 0 £, C©*2«2 1 0F*9©± 

aSKKKSfifc* a|g2 0 3^H^-r^/c&©S^*:;i/ 
#2 1 1 £, C©WE*;HT2 1 l©T^{C*t[Sj@5S5 

tifc. 3i»t*w*jRsrsfc»©a« (Bf@) ©^tas 

2 12A-2 12Fi**^«liSShri>5. C©X 

^«I2 1 ob, gf^a (Pii^-ar. ) cctfj. 

3h*«>©rBft<. 5-3ttK*oTti<, 
B7"3fel±r*-jTfcJ:l». 

[0 1 0 2] *fi*A^2 1 IB, SS2 0 3© 

a*SS%3t»-rS«^B|J2 1 2^ffix, K^«2 1 Ort 
r. aS2 0 3 4*¥Kff^T4J:5{caiJ5JE3hrt> 
S. C©S«*;H^2 1 1 ©±ffi©**IB»{c«. 
2 0 3£|p]$e 3-&«,fc*©ll$s||g[i2 1 3*5a 

m^mcyimtix^i,. commzw 1 3cc«, @ 

tKHS^rc-AS-t---^ 14^^3ti, *-$2 1 
4©iWS«if^Ki:0. a*#;l<#2 1 lKfi^StifcS 
«2 o 3*1. S^SK*;U^'2 1 1 iifc{cisng*K»2 

*>^, *«2 0 3©*'WC«, 0$El|g|52 1 3CCJ:S@ 

fifi»«2 i 3A*ssjt^i6j(c^3nr(,^ 0 

[0103] *(C, C©j;5(CiI3nfcMItgfi 
2 0 14MW, «^-aAiil 4£S«2 0 3±KKM 

Vm 8 fc^^-J; 5 «t¥ffiiE^Btt©S«2 0 3 

L. C©S«2 0 3^»«*;U^'2 1 l©fi!&#2 1 2 

^»*>y*i«3tlfc«WjW»|R2 0 3r*»). »«2 
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[0 104] CCT, ^aAJS^SilR-TStcAfc 
0> MIR 2 2 1±T. »8rrS--3©3SIKR2 1 2 B 
*5«ttf2 1 2CK. W*|frjitt{fc^£«mM4tm 

0rt%3f5EO3tSK. Wit«l. OxlO-PaWi 

[0 10 5] 1 2B*J<fcO<2 1 2C£ 

Mlt, #^»S2 1 2 Btecttf2 1 2 C*&*h* 10 

2 0 3£@!fte«lfl52 1 3AKj&or3fJSia. F'RB 1 
^-lOOrpmtlfiStS. COi^Kl/T. Ifi2 
0 3 fcSfcStffctf 6fltf^tt{fc^*«fctfa7ctt F 
-'OF*^*LT«m*,8l4*i!lR-r4. C© 
it, 08CC^-f J^Jc. ^»M2 1 2Bfc c fcD £ 2 1 2 
Ctt, S«2 0 3<DmmU2 1 3A*6. *¥35nfiJfc 
Bf5aBiM«:»rtlA:ttBK:R»6hri»SO'C < WR 

203 ©nifec «fc (3 . n?mmmt£®te£VM7m f 20 

4Cim*. Lfci^t, iS#tm£S«2 0 3tC 
Hfflrtt?, f;#f^©IH$it#i.Bj- WlB, ?jgSA7 

#s± 1 0% ?fc&JfNW*tt£«:8M?£ 
ciWti. *fc. c©«fc^«:^3»4^ftf •Sctcc 
J: "3. WR2 0 3taiS3tttt<r*J:i>O'C. ^©* 

KlWttf9Ci#ir*S. ft*. gfcr&ISii-ti&i 

[oioeufc, »6©3s»^«©«js^ffi4is»-i- 

5K*teO, StS2 0 3<DjmRUftiClB5£$tliX<,>1fi. 
fi^AK. El7te<i:!y ! ia8{C^-r t fc5{C > Sfi2 0 3*J^ 
C©Sfi 2 0 3©H£ttffi2 1 3 
A**&fJ-5«»R2 2 l©RE±K^T«»©ji 
m : M2 1 2A-2 1 2E4BKU {gffiR2 2 1©¥H 
£M gt£2 0 3©-2©;B3£L£Lfc££CC t M> 
l/2xL4S9£-rSCi*Ja*Lt>. fc*j. StK2 0 
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Kit). S»ltI2 1 2A~~2 1 2E&*>. S«2 
0 3 KM*6mmtft<DA9tftBL&E.MCf3l-lc-c& 6 
©r, sl»ttf4©ffls2J;b ; &J; f )^licftij»T5c: 
S5„ Sfc, CCtMcflDfrf ££<£!). s£#£ttf4 

s«2 o 3 k.m ox-mo Ammzuxmmh 

5fc&. SititAltf 5C£#&<&9, RffirtfcfcW 
*«fittt©*M4*Hlfa±3 It* C £#?*■&. 

[o i o 7 ] a*:. *6©satjB»©i«ji*iS4ie»-r 
sk*^, H7{c^-r«t5{c > m.<ommm2 12 a 

Sfi2 0 3©H£tti|g2 1 3A***i 
f£MSR2 2 l©R^±KBK©^ffitt. $&W©* 
^3*t4{t^iji7c14F-^-> h©«t5K2«aW± 
©tt*4*> 6 & 5 fi^«*^-©«fiStbrfP«j)E-r § K 
8. *ne>©35Hf»*5(,>K:ifiSOteffi«K:i9:W5C £ 

«. mmmomzn t Lfc£*K#&*»*n©-tML»#> 

63 6 0° /n©ajSTBRt,Tfc<U». 
[0 1 0 8 J W6©&fi$M©Kfi#£(C<l:9ll 
J£Lfc«IIJl©$-mcot, OffclfflKBiWrS. - 
^Ditr, m^i&ittfb^iLTA 1 q£#H>, jfjc 
ttK-A>F£LTCs*ffll> > 19(C^-rSt52 0 3 
£5 r pmX-mkmWl-,., JfJ^l 0 0 0t>^ 

Fp-a (letfi) ©*Hi*«T©*ftri3Itr*3!e»o 
fc. 

A 1 q©?£*Ig: 0. 2nm/s 

C s OMM'Ml : 0 . 0 3 n m/s 

A 1 q/C s©MJI : 1 0 00^>^XFn-A (Rig 

[0 10 9]»>T, 09{C7^-r**7^a«2 0 3±© 

#6&£ (4A-4M) cc*jwsf#e>nfc«i«i«©iw 

s / A 1 ©HfiSib* X *8**^-»^a ( E S C A ) % 

©»J5e* (4A-4M) B. Stg 2 0 3 ©«E£ > ^& 
16^0T, ->2©fi3P#5 Omm©iE^fJ©Kiii 
4R5£U cn6©ESKte»4ffiS©ft8f5 (1 3BS 
Br) iOfcfeO-C**. S^nfeilS^lK^t. 

[0110] 

[*1 ] 
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am (A) 


C«/A i (-) 


4 A 


1 O 5 3 


1 . 0 


4B 


1 035 


1 . O 


4C 


1047 


1 . 0 


4D 


1 OB B 


1 . 1 


4E 


1091 


1. 0 


4 F 


10 93 


1 . 1 


4G 


10 8 2 


1 . 1 


4 H 


10 7 5 


1 . 0 


4 1 


10 8 2 


1 . 1 


4 J 


106 5 


1 . 1 


i 4 K 


10 1 0 


1. 0 


4 L 


1008 


1 . 0 


4M 


1 025 


1 . 0 



[ 0 1 1 1 3 -7j. 2 0 3 *EHE3tf&Wi*»». 96 * ttfc&JRJf ©#J/&£ (4A-4M) Kfctf*©«Wfc J: 

ammmMmjsmtmm:, mzfoi ooot>y vc s /a i ommbzmm , 1****2 tcsj*-*-. 
* h n-A (jasett) amwrniffltbit. an* [0112] 

^KODTB, ±$Lfc£fc9 r*5 0 [*2] 





»m (A) 


Cs/A 1 (-) 


4 A 


8 9 5 


0. 6 


4B 


94 1 


1 . 1 


4C 


8 8 4 


1 . 1 


4D 


9 1 1 


0. 7 


4 E 


9 2 2 


1 . 1 


4 F 


10 22 


0. 6 


4G 


9 1 9 


1 . 2 


4 H 


10 15 


1 . 3 


4 1 


10 6 7 


0. 7 


4 J 


9 0 8 


1 . 2 


4 K 


6 9 5 


0. 5 


4 L 


9 20 


1. 0 


4M 


950 


1. 1 



[0 113] Ctl6©«(»*»6i!6*>aj:9K. 3?6© * (4A-4M) KT. MJVtf 1 0 0 8- 1 0 9 1 *> 
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-3, Cs/a i©fflj$Jt (*;uJt) an. o-i. 10 
(-) ©ttHrtit^ttAri^-itcajsStb-riSIWW 

(4A-4M) &CT, mm®8 8 4- 1 0 6 75f>^X 

o. 6-i. 2 (-) (DmmfHomv&ztttimmz 

[oiuiai, misitmmmtc*s\,>xit. c© 
mmmM(D^vmmucWc^x-mnucP. c 10 

©HMJJISB. «9©£E*fT5C4*«r»*. Wit 

b, jj^ufc^isjBMiKte^rtt, m^-mx 
mtzmtocmitifi* &xmtn^&Amt*mx 

K, ftl:Jf?jfiftJi£#AOTfc.a^. 
[0115] 

[%*M] H5*»J:OTS7. 8£# 

5 {C^rHftffl 1 ©W$E L*T- 1 0 2 a ©*fj§B, H 
2{C5W»3©39BP«K*J{#&««EL»?1 0 2© 20 

m&mztz. tctcb, mmmimmELm* 1 o 

2aKtel>t!i, EIL^AIOaSJB 1 8 4. «%K:fl|jf3 
WcIEIl&AJl 1 8 a iOLW^If 1 8 b i*toT» 

1 0 2iH*4. 

[0116] ( 1 ) ffiiE L*?®H&iWfl| * 

- N <0>— N — © 

(Q) 



j&*Wl©*r»ELJfrfl 0 2a%Sit5W/c-,t 
tt. ST. if 5 1 . 1 mm. f£2 0 0 mm, 12 0 0m 
m<D%mHti7Z&&2 2±(C, |»«f 1 Oit-TI T 
O©2SiJi*«K&J&£0fc. fcTF. C©*'5XSfil 0 
(bMfiffl 0 4 4flHfTS«3 0 (H7*5j;0'H8 f 
B. 2 0 3) iTS, ttl^T. C©S«3 O^-YV^O 

e*rjua-;utwifisa»»L. $ etc n, mma 

*) ffB«4i-rKM3#A:a UV (am*) toitf* 

[0117] S«3 04. |88K:^f i'JK, 

H3P£«g^2 0 1 tc*s»5J[£«2 1 OfflSfi*;^ 
2 1 lfctttTS&ifcK. E?LffiAJll 8 afllfiETS 
JE?LaAttW«*» (H I - 1 ) &&giB2 1 2AK, E 
?L«iiMJg 1 8b*»l!JE-rSiE?LaAttlftillW«« (HT 
- 1 ) £33fiB2 1ZBK. * J FffiAJ*lBJ:tf|«fc8£ 
^T53*£££&(,>^#JS!aH[:£«J (EM- 1 ) 4 

aararc 1 2c(c. «mw***iEtfsa5ai k-'-j 

> h (Li) £«£«?S2 12DK, BtS4«fiSri^R 
(A 1 ) £i»?K2 1 2E{c*ti*tiJR§L&. ftfc, 
(1 1) SfftSftSHI -1. ( 1 2) ^TltSftS 

HT - lteitf (13) a.VikStlZEM- lOflKtS 

B, 10 5'C-C^O, *h*£tf**^tt©*HH?n 
TJtt, 2. 8eVttifc. 



4 



Me 





[0 12 1] ( 2 > W«E L**©«j6 iE?LaAJI18a, lETUft&Jl 1 8b. l 2, M 

&ir»r. X3«2 lortt, 5xi o- s Pa«T©M mw* l 4fc<fct>mffi« i 6 4 c ©ftrai&flM L x 

fitC&SS-CfcEOfca. «3O0iillOiK. so *»EL*?10 2a*#fc. fete, COit, E?L& 
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ah 1 8 a <mi$,frt>m&m 1 6 mmt-comz. ~ 

Slfc. 

[0122] J: DMMKit H=i?fi2 1 2 Afr^H I 
- 1 tTE*fi=tS*3fC, mm 1 0±K:iE?l&A 
118a?:HU ttlf>Tji8tS2 1 2 B#><E>HT- 1 
*3R«3-&"C. jEfl&AJf 1 8 a±ic, Olt^Jf 1 8 

TO&ftiPfcLftfr^fc,, 

H I - 1 ©sBSfSa : 0 . 1 - 0 . 3 n m/s 
H I - 1 ©JUf : 6 0 n m 
HT- l©^SiIK: 0. 1-0. 3nm/s 
HT-IORW: 20nm 
[0123] Mm ; M2 1 2 C*>6. W«l6*tt 

f4i LT©EM- 1 £IE?L&A/f 1 8 aKM^iPHi© 
&#T?jK»SttT. IE?LIUj*JB 1 8 b±KS«f6#ttl 

EM-lCD^jig: 0, 1-0. 3nm/s 
EM-l©JgJf: 4 0nm 
[0124] »1>T, m»M2 1 2 CfcJ^M^ 1 
2 0*16, trBC^T&ftl?, -g-n-etiEM- 1 fcJ;J>' 
L i tR^{C3R»3#r, Vftftftttl 2ilt|flEA 

EM-l©8£fjtK: 0, 1-0. 3nm/s 
Li 0. 0 5-0. 0 1nm/s 
EM- 1 /Li ©Ml*: 2 0nm 
[0125] ft*}. IS|B3$&£-f •5fC*fcf3 . *ftjfc®6 * 
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*fcm?-fimcbtdP^tu "Tftb*i, 3&li!l2 12Cfc 
ctO'2 1 2 DB> SK3 0 (2 0 3) <»®1&W6L2 1 3 

6tir*39, fOKStlllilT, £&*«2 1 2B4J 
<£tf2 1 2C*>6*n-etiEM- 1*}J:0*L i StUP^c 
MftSitZttbtC. *~H2 1 4£@if£|giti3iiT, 
£K2 0 3«HKMg2 1 3AiC?Qor5 r pmrgfi 
3#ft#e.1i^£Ai$ 1 4 4«JRLfc. 
[0126] *f8K. &*»2 1 2 D*>6, «T©*ft 

3 -ca i ^jss-e-c. m^axm 1 4±k»®i 1 e % 
mmuc 

A 1 : 1 n m/s 

A 1 ©Mil : 2 0 0 n m 

[0127] o) ^mLm^owm 

?#e>ftfcW«ELs^l 0 2a(Cfci«Ml 6£v 
-f^X (-) Hffi, l@®Jf 1 0^7X (+) t|iL 

TIB©*l{C^-r<fc^tc. 1. OmA/c 
m ! -C*>0. ^ffli3©JfgB4 0cd/cm i 
) 0. ^fifiBffiTftoft:. C©s|S-?10 2a© 

lOOOftB^ofc. ft*>\ 
«. iSa^SASiao^fiitcft^SrtcR-r^^^^ 

5. m«, iwj i r«. mmim*m&4 oca/ 

cm* ^6 J S-©*fil©2 0 c d/cm ! (Cft^SrtCg 

[0128] 
[3E3] 



JEJfe* 



[0 12 9] [*JS0I2] *CC, C©^©^^j 2 fc 50 oUTKWra. »2©WiEL^(DilB, £ 
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B, H^-&A±3<K, MyiVkF-^ybtLX, L i #JS 

©ftbotc ca (f]>vwyK) &mzmmbtc a -eu 

t, WSELiflc, JSStm £ffi«K7V©itij6tBJEE 

^twmbtc. ccDtzommmt, Tia©mK^-r 

ofc^tc. 1. 2mA/ci' r&O, SSSttSOcd/ 
m' *fc. ^m©««EL*^D3i«5GP 

#b. l sooBfraraofc. *h**i$6*ifciS£* 

«3K^f. 10 

«m©W«ELsfr?-l OZaOflffiiElfcra*). H 
tfcffl 1 t ftftfcSlfi L fc. fc« L . jgjgM 3 tcfcC 
B, *faA**K. «5BttF-."C>h£(/C. Liil 
OfttoOtC. Na (^FU-JA) sStHtWJpOfc. 

co 1 3 1] -eur. whel^c nffewi tmm 

TIB©*nc^-rj;^(C, 1. ODA/cm' 

*KB6 0cd/m J TNft S/c, igtfe0!f3©?r& 20 

E L^©¥i$SNrfB. 1 6 0 0 H^-C*. fc„ €ft-e 

nf#6nfc*sm*S3 5c^-r„ 

[0132] [gOWH ] C©#Sa^©HJfe«»|4{C 

*m©tf*EL** 1 02a©*tti|BI8r*"3. * 
»J1 italic Kit HWHKfe^T 
«. WfiiAWK:. aTEttK-^Ohii/T. Liil 
©ftfoOft, K (flU^A) EM-l 

[0 1 3 3] €LT, W«EL*^-{C. ^iSffll tmm 30 
{C7V©ia«*E4EPttl0fc. C©££©HSc^KB. 
Tiaw^StC^-r^^JC, 4. OmA/cffl' rao, 
*3fc»£B 1 4 6 c d/m 1 "Ca^c J fc> HJfi^4 

©W^E L **©¥**# B. 1 8 0 omm-cb-otc. 

hMc&mm 3 ic^r, 

[0 134] [»Stfj5-7] ^(C, C©*6W©596W 
5~-7{£-H>-CP!Ji-!r£ 0 *JtW5~7 0W«EL*^ 
©HfiB. ^J6W1©««EL3R-?1 02a©«jSi|BI 

5~7{c*5t»rB. *m\««:. *7cttK-^>hi 40 
LT, L i ^©ftbDtt, Cs (-fei^A) ^H^, 
EM-l l^Jl/ftftLT, l*Jl/(»if(!|5), 1. 
5-t;U (*Jfe^5) , 4. 0*;l/ (jg(t^7) £^ft-e 

[0135]^Lt. W»EL**(C. gjfcffl i(H|^ 
(C7 V©ES«E?rE[1^L,fc 0 t ©£ t©*St$gB. 
^iSW5Kfe^rB4 OmA/cm 2 
KMiTa38mA/om' r&0. 553fe{aj 7 JC T 
B2 5mA/ / cm i MbfcllfiJ, Cs 

#jM©?3stra**5^^B£\ sr, mmssLnm^m so 
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fcl>TlilO0 0cd/cm ! tcfct> 
TB1 3 0 0cd/cm ! ~C$> *0 , jBfcW7 K*l>ttt 
1 1 00 c d/cm ! f*ofc 0 *fc. W«EL3R?-© 
¥$mfitttC^Xte> **M5Kfci,>TB2 5 0 0B$R8 

rao, HffiW6ic*si,>tB3 o o ob^t*^ Wk 

WllCto^Xl* 1 7 0 0B$|fflT*r>fc. 
[0136] [|fc«8 ] &(c % C©ISHjcD^»J8 tc 
oi>rgttWrS. HJS«8©W*EL3R^©«J6B. H 
*«l©W*ELJR^10 2a©flHgt|^«r*f) > 31 
»Wli|3ia(c«Jfi0fc. fcfct,. H^j8(cte^X 
B, *mW*K. iKcttK— 'OFil/r. L i &M 

1 *;HC*f L,T. 1. 0-fc;l>fcJ:t>*0. 5 *;M39ia 0 

fc 0 

[ 0 1 3 7 ] * LT. WftE L^fC. ^ffiffl 1 £|5]*i 
it7 V©jfS*EE£E[TOHL;fc D C©i^©maEffiSB> 
40mA/cm' 00 0 c d/c 

m 2 r4>o/c 0 ^JfefiJ9©WtiEL^©^* 
AB. 2 5 0 0B$p B lr*ofc 0 

^3ic^-r D 

[0138] [^M^iJ9 ] C©»W©IHIff)9 K 

-o^xmmti. n»W9©w*EL*?©i»aB. n 
*«io«iatH*r*s. fcfc'u S6*«9-cb. * 
^•aAiS©^^, EM-l©Rto^)(C, TIE© (1 
4) ^mtVV *~)\,T>Yv-b^<*t4-?-- (DFA 

d> *m>fc. c©»^©*^-aA«©//5^<E»js* 

DSCfctOfJ^l/fciC^, 12 0"Cr*-3fc„ % 

[0139] 
Utl 2] 




■•■ (14) 



[ o 1 4 o ] * lt , wise l^t-cc, mmm 1 iisia 
K7 v©jt8K«E*EiifliLfc. c©i gcommmmt* 

1. 5mA/cm ! r$>i), iWaB60cd/cm ! f 

SEfc, ^ttW9©#»ELJR^©*jli^^B. 
1 8 0 0»fFlT*ofc. *h*n»6tlfc*S***3CC 

[oi4i] mmm 1 o ] ^tc c©^w©^jsfBj 1 

0K-3l»r»Wr4. HiffeMl 0©W«EL*^©«Jfi 
B. ^»Wl©W«EL3R^©1iii4|lI«-c*5. fc^c 
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33 34 
U UtttfU OKiiUtB, m^&A«(©*#f4it. EM * 2K-o^-ciJH|5-r| )o ^ife^l 2©WtSELS^©ffjg 

-l©ftfc>fHC, {4)^1-Alq$fflWiit tt. SI*WlOW«ELIR^Ol»JSi|5I«'r*4. fcfc* 

K, S7uttF-^-> hi Or. L i^ROf^bOK, C U lOW! 1 2K*H,>Ttt, It^aAWDtWK. EM 

s (^>>}A) ^JlSfgfflU A 1 q l-tMUKftO -lOftbDK, ( 9 ) j^C^-f^**^ >{t£tl 

r, l. o**ift*j:5att*r8Sj!ini/?t. cotft^ (H l ) £fflt,>£ii t>«:, jfTctth-'O hi or, 

©*m\i#D#7*<^j5£DSCfci!JM5£l/fci Li^KOftbOK. Csti^Hb, HI 1 *;b 

C*. 18 0"Cr**ofc. *fc. Vf&AWoew©* icftor, 1. 0*Jb£&5«fc Vj:tt4rc8Sfl|]l,fc. c 

SB, il3l-Ott*5HBJ:V«fl[iOfc. ©«^«mW*©#?*«»M!4 D S Cfci: o*J5E 

Coi4 2]*or. w»elsr^{c. mnmi mm ifcic^, io3-cr-*^>fc. m^aA«©« 

fc7V©it«*E4ElttOOfc. C©£ *©**«««. 10 9f©&JlB, gjfcffl 1 i|Bj-©WI4fc e fcD f JlJ¥i Ofc. 

2 5mA/cm ! *ffitt5 0 0 c d/cm' r [0146] ZLX, ««E LSR^-CC. gjfcffl 1 £|3]fi 
4>-,fc 0 Sfc, ^«W10©W«EL*^©*«I?# tt7V©fiSl«E£Epjj[]0fc o C ©£*©*»«£«. 
«, 2 5 0 Ot^fHjr&ofc,, -en-enff^tifcigm?:^ 5mA/cm ! r*0, »gB7 0 0 c d/cm 2 r* 

[0143] [^tfefi i i ] ccawoJSitw i i o o o«fiar*-5fc. p>ftfc*£jfi£^3 fc 

1 tc-x>r»Wf 4. 1 1 ©WHE L**©*j6 tkT. 

B, sUSW 1 ©W££E L^P©fl|ji£|§Hir*.2>„ fc/c [0147] [HJfetfiJ 1 3 ] ^ic. C <DmM(DmW<! 1 

o, ^js^i ncte^rB. %K®i6<kv : mT&.Am<D 3t,cr>^xnm-ri>. %mm\ 3©wnEL*?-©fijft 

WWK. EM- 1 ©RtoO K. ( 4 ) SfCinTA US li, Hffiffl 1 ©WtiE L*^©*iSi|qIttr*S. fcft; 
flJt,>S££t>K, MTcttF-^O hiOr, Liil© 20 U IKIW 1 3 Kfcl>rB. ttfaAJgOtmcc. EM 

ftbOiC, Na (± h U-^A) ^M*ffiffl0. AU - 1 ©ftfc>*HC> TIB ( 1 5) ^Cnktt^^JTV- 

l-*;U5C*f0r, 0. 5**i4SJ:5ftJt*-caaoL ;Wt£» (H2) *fl|l»4iitK. «7ttth*-^> h 

fc. *fc, «m\*©£U'f©£Jltt > ^Jfi^lilU- ior. Li£H©ttb9iC, SrS««l, H2 

©tt*4fcJ:!>1IJI£0fc. lt-Wcttor. l. 0*)l>tf£Z>£>?rj:kbm-cmM 

[0144] tit, ffliELjirFK. mmwitmm o&. c©*£©wmN*©*/9;*iB»M[*Dsc«: 

{C7V©tt*«E*EP»IOfc. C©£»©WtAlXtt. «fc0SfJ^L^iC5, lOlWft-jfc Sfc, n^a 

3mA/ci' V$> *} , MSB 2 0 0 c d / c m ! r* A«©fcW©&HK. 3S5fe#'J 1 i IB] — ©ttfcftecfc CflR/S 

■ofc. Sfc, lCWfllELJR^O^jggSAB, ilfc. 

3 0 0 0»*^c. f ft^ftf#6ft/d£5l£gt3K [0 148] 
^= 30 [ffc 13] 

[0145] [^ffiffl 1 2 ] C©ISW©^ifiW 1 * 




[o 1 4 9 ] -e or, w^el^hhc mmmi mm mote, n©sii2oa?f©sitt, mfew 

{C7V©it«*E4EPftl0fc. COi^C^isfcaaB, 1 iPI-OtrnteiC/iWi Ofc. 

1. 5iA/cm' WO.SIttZOOcd/cm' C 0 1 5 1 ] ^L-r. W«E LJR^K. iKtt 
T*-?fc. Sfc. K?»Jl 3©*r»ELJR*©¥Sapfr 40 CC7V©BS(E*ff*EnJinLfc. C©£*©««aBKB. 

B, 2 0 0 0«F|fflr*ofc. -e-ti-enff^n/c^SSH 2. OmA/cm' r*0. g&ttl 40 c d/cm 1 

3 Tifeofc. *fc. ^*W5©W«ELsfrF-©¥«iWi> 

[0150] [jlife^Jl 4 ] XK, S6S#Iir, H B, 2 5 0 omfflVilbitc. ^n^nf#6tifc*s^^ 

ji^ji 4«:-3t,>rattwr*. mmm\ 4©#«el*^ 4«:i*-r. i / fc*s,r, mi onmm2 o^jfA-r^c 

©*fi»B, »4©^flffl5*6©W«EL** 1 0 4©*ti» iCc«fc»). *J i^i«*^5*Jfe^J 1 

iSS[3]tir*4 0 (SO, *Jfefl114rB, ®l©Wffl iOWil/fcCiW^fc. 

12 0i0r, Jf$5nm©BaO (BWt^ 'J A) Jl [0 15 2] 

*. ^f»ao. Inm/srJiir, X?HWMlc£K)ftZ im4i 
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[0153] [^Jfe^ 1 5 ] *1C, C©^BjJ©HM« 1 
5K-3l»riftl|ai-S. ^Jfcffll 5©WHEL3R^©$j» 
B, ^J6Wl4 0«j6iEI«-C*4. fcEU ggffeffll 
5TB, »l©#ffi«2 0it,T. BaOlomsD 
K. J¥3 5nm©L i F (^^t'Jf^A) 
mc J: *3 L fc„ &*>\ » 1 ©Wfflg 2 0 tWO&Jf 

b, lustm tm-(Dtm*s £ umwt L/c„ 

[0 1 54] *t/C. WfiEL^iHc, St«Jl i[SHi 
(C7 VOil^SE^EnttlLfco C©£&©mS£ffiKB. 
2. 2mA/cm' T$>f), M»aiJ150cd/c 
m ! T* -j /c„ * fc. gjfcffl 1 5 E L **©*£* 

«#b. 3oooB#pir*^fc„ *ti*h»6ntots* 

[0155] [^tfcffl 1 6 ] &(t\ C ©?£HJi©*ife0!| i 
6SC-3(,>TS&i}llf S. l^iji 6©W«SELiPtT©fgj§ 
B. stttWl4fiDW*EL3R^O«Jfi«fcBI«'C*S. fc 
KL, ^Sfeffll 6TB, mi©Wffi/I2 0iLr, Ba 
0^©f^t>OCC, jf$5nm©S rO (gKb*M3>? 

12 0«*f©&JBB, StESWl iffl-Ctmte.fcDW* 

[0 1 5 6] -e Or, WHELSWC, Hififll <tpj« 
K7V©i6»*ffi£EPj!illl,fc. £©££©Hfjfc$gB, 
2. OmA/cm 1 »SB1 00 cd/cm' 

Ti-^fc. Sfc. 6©W«EL*?©¥«*Hi> 
B. 2 0 0 0B^-C'«>-,/c„ *h*h^6tlfclSS** 

[0157] [tbHfl 1 ] XK, it«W 1 K"51>-CP| 
T5o tt««l©W«EL3RT-©flKe«. ^ffi04l©tit 
i»£|3]lir&£o fcfc'U tti^'JirB, H-T-iiA^© 
t*f4Cc\ r EM - 1 j <MXt>K) ic, TIB© (16)SK 
^?hV~bV7)l*l<sy (TNF) fcfflttfc. c© 
^©^^^©^StfltfjB, 4. leVTJb-j 

fc D &*. *m\«©«*©£jiB. mnmtm- 

[0158] 
[ffcl 4] 




••• (16) 



0 



[0 15 9] *LT. WttELJfrffc. HftW14|5I» 
K 7 V ©if St11H£ EMD L/c 0 C © £ # ©mtfE&SB , 
20 0. lmA/cm ! T*9. Sgttai^&A^fc. 

#4. leViJt^fcfe, TNF*%J6W©tm4SJS 

m^mmxm^m u r^ts o/c fc© i 

So 

[0160] [Jt«W2 ] Jt8012 K-3|,>TttW 

TS„ tt««2©W*EL3IHF-©«3itt > H»J 1 ©$ 
jfii|p)«-C**. fc/cU tta«2TB, «m\tt© 
tTOfc. r EM - 1 J ORbOK, TIB© (17) 
30 St^.yf/ym*. C©*i£©*m*J«© 
#9*<R*Mitt. 5 0TO7fc, 4*5, *^aA«© 

[0161] 
[-ft 1 5 ] 

O 



40 




■••(17) 



[ 0 1 6 2 ] Or . WHE LJfHHC, 1 t\5\m 

(C7 V©«E^EPJD0/Co C©it©m^aB, 0. 
2mA/cm ! r* 0 . WSB-»2 c d/m' £f#fc 

To Jt$^2©W«EL3R^TB, Sm\iS©tm# 
SKJS^ <3 , ij =y * fc 5 0 °c £ fit >fc 

». y*-;HS©fc»*^aAJ«*sK«3nfcfc©i* 

50 
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[0163] [Rama ] xnc, ttmsic^xmm 

■J-S. tt««3 ©WliE L gjfcffl 1 ©$ 

W*4iC, r EM - 1 J ©ftbfp Tia© ( 1 8 ) 
^rg«#W{t^«l4ffll»fc. C©i*£©H-?-}£AiS© 
*'WjSg£|l, 6 2XTC*-afc. ft*. H^&Ail© 

[0 164] 

[ftl6] 10 
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[0165j*l/C. WHELSWC 6VOitjSfe«E 
£EPJJDLfc. C©i*©miiiiffigtt, 1. OmA/cm 
! T&D, SSlJgOcd/m 2 £f#fc 0 L/^U. WIS 
E L^©^*ft«fr-f #>2 0 Offijfifl-e^ofc. s 

fc. ^jfi^^fh^iaiMLfcic^. iseiijt-r*^ 20 

3 (C^-t. 

[0166] tb«FJ3 -CffifflLfc (18) jaCOSJR^W 

*. *fc. fl^«*J3 0 0tTF-C*oT. 
^{gWt^Wi, »*«i«S{c»^L/*-r<. ^©M 

[0 l 6 7 ] 

[8W©$»£] fcLL i¥fflJciftipJLfcJ:5CC > $2&gj© 30 

o, C©*m\tt®*7«*tf7*l. 8-3. 6eV 
©JEHrt©fil i b fc C i K «fc 9 , HT-SAfe^ i i 
©l?fflK . #S3ft»©ffi(, >*flf»ttlSf*S fcBx + -> 7 

v * > ^s^oas^ww-r 4 c t b-c% i, x -5 (e& o 

ti^Tt, 3&{c«fi5&fWtLfc*«EL#^-*S« 40 
•TSC4s&« , C*4J:5Kftofc. 
[0168] ifc, *^W©»2©^{cJ:nK. 

&a«k. n+mmmtsmt, tt*H»#2. 9ev 

«T©js7c14F-^> F££^&, #>o. m^SAli© 
m^SSfltfjfcl. 8~3. 6 e V©iSB[*|©fiI£OfcC 
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fc. St-,r, »2©»WKJ:n«. «t»)efiffi*si«< l 
iy&5a*©|pj±£0 5 c s ^mtm^itb 

[@S©fflW«ci»W] 

[0 1 ] an fcio ; '»2©^»fij(ctew4w«E l^i 

^©BTM0r&£. 

[02] W3(ommmicm6^mELm^<Dmm 

[03] »4©SI«H5»KfcWSW«ELjR^OWrffiH 

[04] m5©»S0S|K*5WSWIiEL^©*rffi@ 

[05 ] ^jfcffl 1 KfcttS#&E LJR^CSiffliar* 
4. 

[06 ] HftW2tefc»SW«E L3Rf©RlHT* 

[07 ] m q o^MBMicm z>M^WM$immmm 
[08] *6©^tt^j8Ktew*Ksai««a«©»fiiiia 

[09 ] S&KfeC*&ffl£j&©MBKffi? £H-?*&. 
[010] gf*©W^E L3R7-©KBia-C*S. 

1 0 PMSIg 

12 mtm 
14 

16 HSU 

1 8 jEw&kmmm 

1 8 a OL&A/f 

1 8 b izmmm 
20 snoiraM 

2 2 *7^I| 

2 4 JS2©|?IM 

30 mm 

50 mm 

52 wioffflM 

5 4 £2 ©wish 

5 6 Sg3©W$«. ffe&iKi 
58 

6 0 WfcELJfrf 

1 0 0, 1 0 2, 1 0 2 a, 1 04, 04 a. 106 

*»el** 

2 0 1 Jt£&*£K 
20 3 S$ 

2 1 0 Xffiff 

2 1 1 S&*;1<£* 
2 1 2 

2 1 3 ®imm 
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2 1 3 a mm 

2 1 4 



* 2 2 1 




18 : JE?LjiAMligB 
KM 
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mWW- 1 1 - 3 5 4 2 8 3 




1 



X 



5,. 



|- 


..V-- 



-4: 



60 : W^EL^ 



'54 : gS2fflW«S$l 
' 50 : R»«j| 



